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I. INTRODUCTION 



It might he said that this is the data base era in 
computer technology. Data fcase processing has grown in 
significance among computer scientists and also among 
managers of organizations. The capacities of on-li n e data 
files have grown raDidly. capacities go up, the cost per 
hit of storage comes down. This situation motivates data has * 3 
designers to continue their efforts to obtain tetter data 
base systems. 

An imuorta n t consideration in data base design is to 
store data in such a way that it can be used for a wide 
variety o f apol ica t ions . By doing so, the data can be changed 
ouickly and easily. To achieve the flexibility of data usage 
that is essential in most commercial situations, two aspects 
of data base design are important. First, the data should be 
independent of the urograms which use it, so that it can be 
modified without the programs being changed (data 
ir.deuendence ) . Second, it should be possible to interrogate 
and search the data bas° without ^he lengthy operation of 
writing urograms in conventional urogramming languages. For 
this purpose, data base Query languages are used. If the 
structure of the data base is independent of the program that 
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accesses it, *h°n it is possibl 0 to develop an English-like, 

/ 

non-proce^ural , auery language. The relational model supoorts 
data independence tetter than other models, and therefore, is 
the most appropriate among the existing data tase models for 
development of a Query language. 

Tt is very difficult to design a data base which performs 
in ar optimal fashion. There ar° many different ways in which 
data can he structured and each has its own advantages and 
disadvantages. Different users have different, reouirements . 
It is hardly possible to satisfy all of the users with one 
type of data organ i za ti or. . That is why trade-offs are 
freauently made. Examples include trade-offs between storage 
and time utilization, and "between response time and 
complexity of data structure. 

/ 

The data base system developed in this thesis strives for 
low initial and operating costs. It uses a microcomputer as 
the main ''omputer and floppy disks as secondary storage. 

The widely-ava ilabl e UCSD Pascal software is compatible 
with most mi crocrmput°rs using the CP/M operating system. The 
software includes such features as a screen-oriented text 
editor, an easy to use file system, and a library manager. 
The system supports interactive programs a n i allows a program 
to be partitioned into separately compilable units. For these 
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reasons the UCSD Pascal software rack age was chosen as the 
underlying software support system [Ref.l]. 

The data is stored in the data base in the form of 
records, he^ce, a special program was developed to be used to 
create a new data base. 

The data base system storage structure uses the 
separation techniaue. This technioue consists of storing the 
data separately f^om the relationships. The advantages of 
this approach are faster data retrieval, Tore complete data 
independence and economical use of storage [Ref. 2]. ‘dcre 
details <^an be seer in chart°r 6. 

The data base management system developed in. this thesis 
is a miniature version of data base management systems 
typically available on larger systems. 
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II. BA GROUND 



A . THE NECESSITY OF » D^T* BASF r»N»SENFNT SYSTEMS 

C ompu t,6r~ ba s pl i systems have become important tools for 
retrieving timely and accurate information. A data base 
system is expected to provide its user with the r°quired 
information within a SDecifiei time. v ost of today's data 
base management, systems, w°re developed to manage large data 
bases. For small systems, these data base management systems 
are toe expensive to implement. 

Organizat ions within the Indonesian Armed Forces 
represer* e T ampl®s of orga n i nations which need smaller data 
base management systems with reasonable operating ar.d 
maintenance co<;ts. There are many lower level organizations 
which need to provide fast information to the higher 
headauart =>rs . They need to be eauipoed with local 

computerized systems which can provide fast and accurate 
information. 15 y maintaining data in a data base system, 
accurate and up-to-date information can be maintained. 
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? . vi I CRC' , 0 M PUT 7 R OV^RVI v 'ii 

1. Introduction 

In general, the term "microcomputer" can he -define! 
as a stored program computer comprising memory and 

input/out put circuits together with a microprocessor CPU 
[Kef.?!. Microcomputers have attracted many people because of 
several advantages over larger computers. First, 
microcomputers can he used *o r a vide range of specific 
applications. Second, microcomputers are powerful , reliable, 
and inexpensive. T v ev can operate effectively in environments 
where older computers would fail. Most of f-th°-shelf 

microcomputers operate at room temperature and reouire no 
special air conditioning or power supplies. 

2. Perspective Cn Microcomputers 

The major disadvantages of existing data base systems 
are initial cost and high operating costs. The use of a 
microcomputer system should be considered as an alternative, 
obtaining a data base system of smaller size, but with lower 
operating costs. -ecent developments in microcomputer 

technology have already provided them v/ith the hardware 
capabilities to retrieve and update information. For 

microcomputers which have no such hardware tne capabilities 
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